While a portfolio approach to flood mitigation that combines structural and non-structural measures provides many benefits, in practice, the selection and implementation of flood mitigation measures is a complex process. This research examines the factors influencing the choice of flood mitigation measures by 27 rural municipalities in Western Massachusetts and the opportunities and constraints they face in implementing flood mitigation. The physical and institutional characteristics of these rural municipalities drive them to prioritise structural over non-structural flood mitigation measures. Yet implementation of those measures is often hindered by state and federal regulations and by barriers to accessing state and federal assistance programmes. Consequently, the municipalities engage in reactionary and ancillary flood mitigation, and remain vulnerable to future flood events. These findings point to the importance of tailoring government policies and programmes to the specific context in which flood mitigation occurs, including the unique characteristics of rural municipalities.
Introduction
Floods are natural hazards that threaten human lives, disrupt community functioning, and incur large costs. Globally, the risks posed by floods are expected to increase because of the combination of climate change (Collins et al., 2014; Blöschl et al., 2015) and changing land uses and land cover (Wheater and Evans, 2009; Pattison and Lane, 2012) . In recognition of these growing risks, the focus of flood management has shifted away from flood defense and towards an integrated approach that seeks to reduce flood damages through a portfolio of measures (Plate, 2002; Tunstall et al., 2004; Penning-Rowsell et al., 2006; Grabs et al., 2007; Merz et al., 2010; Grobicki et al., 2015) . In addition to the use of flood control infrastructurei.e. structural measures -there is increased emphasis on the use of land-based or natural flood mitigation measures, such as restoration of floodplains, removal of embankments, protection of riparian buffers, and restrictions on encroachments -i.e. non-structural measures (Kundzewicz, 2002; Johnson et al., 2007; Opperman et al., 2009; Butler and Pidgeon, 2011; Emery and Hannah, 2014; Morris et al., 2014; Holstead et al., 2015) .
In practice, the selection of which flood mitigation measures to implement is a complex process. Because of its jurisdiction over land use and its responsibility for local public infrastructure, municipal governments are often tasked with this decision (Carter, 2012; Berke et al., 2014) . Our research examines the decision-making processes of rural municipalities to determine the factors that influence the choice of flood mitigation measures, and the opportunities and constraints faced in implementing them.
Rural areas encompass a substantial portion of the United States. Seventy-two percent of the land area is classified as rural (Economic Research Service, 2015) and 19% of the population resides in rural areas (US Census Bureau, 2010) . Moreover, as land use and infrastructure decisions in rural areas alter storage and flows of water throughout a watershed (Wilby et al., 2008; Opperman et al., 2009; Parrott et al., 2009; Rouillard et al., 2014; Rouillard et al., 2015) , flood mitigation decisions on rural lands affect downstream flood risks. Thus understanding the factors influencing flood mitigation in rural areas is critical not only for ensuring the safety and well-being of the individuals that live there, but for the watershed as a whole.
To investigate flood impacts and responses at the local level in rural areas, we examine municipal flood mitigation in Western Massachusetts. Through in-depth interviews with municipal officials, we delineate the key factors influencing decisions regarding the selection and implementation of flood mitigation measures. By adopting an intensive qualitative approach (Swanborn, 2010) , we are able to examine the decision-making process leading to flood mitigation. This approach uniquely allows us to illuminate the considerations of municipalities as they choose between the type and extent of flood mitigation.
Our results highlight how a municipality's approach to flood mitigation is predicated on the physical and institutional context of that municipality. Geographic and development patterns can limit the usefulness of natural and land-based flood mitigation measures, while fragmented institutional structures and low capacities lead many municipals to reactionary rather than proactive flood mitigation. Importantly, our findings also point to how municipal flood mitigation decisions do not occur in isolation. External factors including environmental regulations, state and federal grant programmes, and third party collaborations also serve to both aid and hinder municipal implementation of flood mitigation. While research on hazard mitigation planning identifies state mandates as drivers of municipal land-use planning (Berke and French, 1994; Deyle and Smith, 1998; Berke et al., 2014) , the role of these broader external factors has not received attention.
Our in-depth depiction of flood mitigation by rural municipalities has practical implications for disaster planning and management. Better understanding of municipal decision-making is important for informing analyses of flood impacts, for developing decision support tools, for enhancing policy and outreach, and for improving predictions of strategy adoption in different areas. Such insights may also facilitate more mutually supportive interactions across levels of government.
Flood mitigation and rural municipalities
In the United States, as in many countries, responsibility over flood mitigation is shared across levels of government (Carter, 2012) . The federal government encourages state and local governments to engage in hazard mitigation planning and provides technical and financial assistance for mitigation. Federal agencies also construct, operate, and maintain federally owned or operated flood control dams and levees and oversee some floodplain management and stream restoration activities. State governments construct, operate, and maintain state-owned water control infrastructure; manage state lands and roads; and develop laws and regulations that apply across the state. Yet most flood mitigation occurs at the local level, as local governments (municipal or county) are responsible for planning, land use and zoning decisions, and small-scale infrastructure.
An extensive body of research has sought to explain variation in local-level (municipal or county) engagement with flood mitigation. This work, which is primarily comprised of quantitative correlational analysis, has shown that implementation of land-based and natural flood mitigation is driven by local-level institutional capacity, including education (Brody et al., 2009; Posey, 2009; Brody et al., 2010) , staffing (Burby and May, 1998) , and financial resources (Burby and May, 1998; Brody et al., 2009; Posey, 2009; Brody et al., 2010; Landry and Li, 2011) , and by state policies that mandate and enforce local-level action (Berke and French, 1994; Deyle and Smith, 1998; Steinberg and Burby, 2002; Berke et al., 2014) . Institutional capacity is critical, because of the complexity of implementing land-based mitigation measures (Adams et al., 2005; Brody et al., 2010) . More flexible state-mandates lead to greater local-level action than narrow prescriptive state-mandates (Berke et al., 2014) , likely because each municipality needs to tailor mitigation to its unique physical and social contexts.
To date, inconclusive research only hints at differences in local-level flood mitigation between rural and urban municipalities. The few studies that differentiate between rural and urban areas rely primarily on proxies (e.g. population, density, etc.) to represent this dichotomy, and, while some have shown those proxies to be positively correlated with landbased and natural flood mitigation (Burby and Dalton, 1994; Brody et al., 2009; Landry and Li, 2011) , others have shown significant negative correlation (Posey, 2009; Lyles et al., 2012) . Only Frazier et al. (2013) have directly addressed differences in context between rural and urban areas. They show that urban areas are more likely to undertake preventative flood mitigation measures, while rural areas focus on emergency response and recovery.
The rural and urban distinction is important because rural and urban areas experience climatic hazards differently (Lal et al., 2011; Hales et al., 2014) and the implementation challenges they encounter are unique to their differing contexts. Rural areas are more isolated; have larger amounts of open space; and their economies and social structures, which centre around agriculture, forestry, tourism, and recreation, are more dependent on natural resources. In the United States, rural areas tend to have older, less affluent, and less educated populations; more limited financial and human resources; and weaker relationships with state and federal agencies than urban areas (Lal et al., 2011; Hales et al., 2014; Kusmin, 2016) . Our research incorporates this context and takes initial steps towards elucidating factors influencing local-level flood mitigation that are specific to rural areas. We focus on process, investigating how the characteristics of rural areas and external drivers influence decision-making and thereby provide greater explanatory information than has been provided previously.
Study area and methods
To better understand the factors influencing local-level flood mitigation in rural areas, we examine flood mitigation practices in Western Massachusetts, where frequent flooding results from heavy rainfall in glaciated river valleys. The impacts of high-flow events are exacerbated when ice jams, woody debris, and accumulated sediment reduce stream capacity or redirect flow pathways. Between 1954 and 2012, the region experienced seven federally declared disasters (Commonwealth of Massachusetts, 2013) . In addition to large regional events, localised flooding regularly causes damages to infrastructure and property.
The geography of Western Massachusetts, which includes portions of the Berkshire Mountain range, exemplifies many rural watersheds across the United States. Similarities may be drawn between the region and rural communities throughout the Allegany and Appalachian regions, as well as the foothills and more mountainous regions of the west. In the study area, the westerly municipalities are dominated by steep terrain with small flood plains and large tracts of undeveloped land, some of which are public lands. The terrain gradually shifts to flatter land with larger flood plains towards the east. However, even municipalities located in the wider portion of the river valleys contend with the hills and ravines carved out by glaciation processes that contribute to flash flooding.
Municipalities in the four most western counties in Massachusetts (Berkshire, Franklin, Hampshire, and Hampden) were invited to participate in semi-structured interviews between June and October 2014. Municipal officials were recruited both by email and by phone. As institutional structure varies across municipalities, we asked to be directed to the official with the most knowledge of flood mitigation. In total, we conducted 30 interviews with individuals representing 27 municipalities, including town administrators (n = 6), executive board members (n = 10), town planners (n = 9), emergency service providers (n = 2), and individuals from highway or public works (n = 3).
Through the recruitment and the interview process an important distinction between municipalities emerged: smaller municipalities in the study are relatively more rural and rely primarily on volunteers for staffing whereas larger municipalities in the study have paid professional staff. The analysis acknowledges this distinction by focusing primarily on smaller municipalities (n = 20) and using larger municipalities as a point of comparison (n = 7). We expect this classification to inform future research comparing the rural and urban context while also calling attention to smaller rural communities. Figure 1 shows a map of the study region and population demographics of the participating municipalities.
Semi-structured interviews, ranging from 60 to 125 min, were used to elicit in-depth responses about flood mitigation decision-making processes and implementation. Participants were directed to focus on flood mitigation, defined as the actions taken in advance of a flood event that serve to lessen the negative impact of future events, and to only discuss actions taken during floods if it was directly related to future preparation. Participants were also provided with working definitions and examples for structural and nonstructural mitigation to ensure consistency across interviews. Structural approaches were described as physical interventions that serve to block the flow of water; to channel or move water out of an area; or to prevent erosion (e.g. dams, levees, rip-rap, gabion baskets, dredging). Nonstructural approaches were described as land-management practices that can help slow flows of water; encourage infiltration; or prevent encroachments in flood plains (e.g. zoning ordinances, conservation easements, vegetative stabilisation). Interviews were audio-recorded, transcribed verbatim, and coded using the standard iterative approach of a priori and inductive coding (Miles et al., 2013) . Through coding, municipal characteristics and external interactions emerged as key elements influencing the selection and implementation of rural mitigation.
Below we present the findings of our analysis of municipal flood mitigation decision-making, elucidating the factors that drive flood mitigation choices by rural municipalities and how those factors lead rural municipalities to adopt ad hoc and reactionary responses to floods. We then discuss the implications of our findings for policy, for future research, and for the successful implementation of integrated flood risk management in rural areas.
Local characteristics that influence flood mitigation
Municipal flood mitigation decisions are strongly influenced by the physical and institutional characteristics of each municipality. Natural geography and the built environment influence the potential impacts of flooding and the suitability of mitigation options while government structure and capacity influence the selection and extent of mitigation possible through public initiatives or projects.
Physical characteristics influence mitigation selection
River channel instability, debris, and erosion were described as the biggest concerns of the smaller municipalities in the study. The steep terrain of the municipalities or their location lower in the watershed, where tributaries coalesce limits the potential benefits from non-structural mitigation measures. As explained by one municipal official, 'with some of the rivers in town being so dynamic, you know, rising and falling and so aggressive at times, the hard [structural] approaches seem more guaranteed'. (Interviewee#3, 6/27/2014).
River maintenance activities, such as debris removal and dredging, are preferred because they are perceived as more directly addressing the hazards posed by dynamic streams that change course and by river channels with diminished capacity due to deposition and debris.
The built environment, including development near waterways and inadequate storm water infrastructure was also described as a factor influencing the selection of flood mitigation. Buildings and other infrastructure are often concentrated within the riparian corridor and roads leading to/from the municipalities frequently run parallel to rivers along flood plains. These structures are seen as critical and in need of protection. Historic downtown centres are important for cultural, tourism, and economic activities, while roads provide access to the municipalities and are necessary for emergency services. Municipal officials explained that spatial constraints pose difficulties for using non-structural flood mitigation to protect existing development. As explained by one, 'There just isn't room, there isn't physical room for a soft [non-structural] approach. Soft approaches …take more room to buy, to conserve land or replicate a wetland… Sometimes you're dealing with very constrained areas and you may actually need to just channel the water'. (Interviewee#21, 9/24/2014) Municipalities also contend with public infrastructure in disrepair, which can exacerbate localised flooding. To address this and spatial limitations, municipalities focus on implementing structural mitigation measures that move water quickly and upsizing infrastructure to accommodate larger storm events.
Beyond existing development, the extent of undeveloped land and development pressure affect the perceived appropriateness of mitigation options. Where large tracts of lands are part of state preservation programmes or under conservation easements, those lands act as de-facto non-structural flood mitigation, and additional non-structural measures Non-structural flood mitigation is also seen as ineffective because much of the undeveloped land is comprised of steep terrain that has little ability to provide water storage.
While the smaller municipalities in the study had limited alternatives to structural flood mitigation, the larger municipalities in the study were more interested in nonstructural flood mitigation, often because those municipalities had already reduced their flood risk with structural mitigation, were located on flatter terrain, and/or saw nonstructural strategies as providing environmental cobenefits.
Institutional characteristics influence mitigation selection and implementation
Irrespective of their municipality's physical characteristics, municipal officials explained that institutional fragmentation and limited municipal capacity constrain implementation of flood mitigation and reinforce a preference for structural mitigation.
Within each municipality, responsibility for flood mitigation is diffused across departments, boards, or commissions whose primary focus is either on public infrastructure, planning, emergency management, conservation, or public health. Structural flood mitigation tends to be implemented by highway and public works entities, as they are responsible for infrastructure construction, maintenance, and protection while non-structural flood mitigation measures fall to planning departments or conservation boards. In larger municipalities, this differentiation of responsibility leads to piecemeal flood mitigation strategies because departments, boards and commissions operate in isolation from each other. As explained by one municipal official from a smaller municipality, 'In many ways we're multiple governments all operating as one. It's interesting it works, because there's no one power that they all answer to, or one person, or one group, one anything'. (Interviewee#25, 10/8/2014) Smaller municipalities often are only staffed by a highway superintendent and thus lack both resources for and knowledge of non-structural mitigation. These municipalities thus naturally focus on more structural measures such as channel armoring, river maintenance, and culvert replacement.
Capacity constraints also limit the degree to which flood mitigation occurs. In smaller municipalities, over-loaded voluntary officials often do not have the time or the ability to focus on flood mitigation. As explained by one municipal official, '[in smaller municipalities] you have got about a dozen and a half people who are regularly on town boards and committees who may or may not have any staff, so that then, you just have limited capacity and it makes things a challenge '. (Interviewee#34, 10/21/2014) In contrast, larger municipalities have greater abilities to engage in flood mitigation because of their larger and paid staffs, often including public works departments with engineers and planning departments with expertise in zoning and land use regulation. With more diverse staff, these municipalities are able to consider a broader array of both structural and non-structural mitigation options.
Finances also constrain implementation of flood mitigation. The tax base of the smaller municipalities is small and decreasing due to ageing populations, diminishing local economies, and state tax policies.
1 With tight budgets, municipal officials find it difficult to maintain existing infrastructure, let alone implement additional flood mitigation measures. As explained by one municipal official:
'Our tax base is incredibly small and has little potential growth. We are a financially restrained, constricted, compromised community'. (Interviewee#15, 8/25/2014) As a result, smaller municipalities are only able to consider immediate concerns and choose structural mitigation that concurrently addresses degrading infrastructure. Larger municipalities have a larger tax base and thus are more able to consider long-term flood mitigation strategies.
Interactions with external entities
In addition to municipality characteristics, interactions with external entities influence flood mitigation. In general, state and federal environmental regulations and mitigation grant programmes hinder while collaboration with third parties facilitate implementation of rural flood mitigation. 
State and federal regulations increase municipal capacity demands
Environmental regulations, including the Massachusetts Wetlands Protection Act (WPA) and the Federal Endangered Species Act (ESA), and the Massachusetts Endangered Species Act (MESA), hinder municipal flood mitigation. The WPA (310 CMR 10.00) aims to prevent degradation of wetlands and regulates any activity proposed or undertaken within 100 feet of a river banks, lakes, and wetlands. MESA (321 CMR 10.00) has stricter provisions than the ESA and protects endangered, threatened, or special concern species and their habitats. These regulations either ban or require permitting for many flood mitigation activities municipalities have historically relied upon, such as dredging, clearing debris, armoring riverbanks, and other activities that lead to habitat modification. Municipalities view these regulations as burdensome because they both constrain the range of flood mitigation strategies and they increase the cost and complexity of implementation.
These regulations are seen as prioritising urban and environmental interests over rural public health and safety. Municipal officials perceive WPA and MESA as being more frequently triggered in rural than in urban areas both because, due to the narrow valley geography, most development falls within a 100 foot buffer of streams and because the large tracts of undeveloped land support more wildlife than urban areas. As explained by one municipal official, unlike more urban areas, 'We've got mountain lions. We've got wolves. We've got coyotes. We've got fishers, great horned owls. We got eagles. You name it, it's all here. Coons, possum, everything. Bear…Environmental impact seems foolish in a town that's all woods'. (Interviewee#4, 6/27/2014) Overall, municipal officials are frustrated that these regulations do not balance the environment with local flood concerns. There is a widespread sentiment that the state is 'not thinking about the damage that this [regulation] would do to communities' (Interviewee#4, 6/27/2014).
The process of complying with environmental regulations adds substantial capacity demands to already low capacity municipal governments. Navigating complex regulatory pathways and procuring permits from state and federal entities is especially burdensome for smaller municipalities with limited staff and technical expertise. Smaller municipalities lack experience navigating environmental regulatory and permitting processes and do not have professional connections to state and federal agencies that could aid them in the process. One municipal official likened his municipality's relationship with the state and federal governments as Compliance with environmental regulations can also substantially increase the cost of flood mitigation, making it difficult for already cash strapped municipalities to implement projects. For example, municipalities resizing culverts are often required to add sink basins or add bridges for wildlife mobility in order to comply with MESA regulations. The costs of the actions can render flood mitigation projects infeasible. Smaller municipalities described these added costs as too much, especially given the importance of culvert resizing for preventing flood damage. As explained by one municipal official, 'We don't want to have a negative impact on the environment but, at the same time, given [our previous experience] for saving a couple of fish we're going to blow half a million bucks, there has to be a benefit. If we are going to incur this incredible cost, there's got to be a benefit. If this cost is so high and the benefit is marginal, saving two or three fish is not worth $450,000. I don't care how you cut the cake. It is not '. (Interviewee#15, 8/25/2014) Since replacing an ageing culvert with one of equal size usually does not trigger as strict environmental actions, these regulations act as a disincentive for municipalities to undertake pro-active flood mitigation.
Government assistance for rural flood mitigation is inaccessible
While the federal government offers programmes designed to assist with local-level flood mitigation, rural municipalities, and especially smaller rural municipalities, are often unable to take advantage of these opportunities. Due to the requirements of the assistance programmes, municipalities are often unable to access funding for proactive flood mitigation made available by the Federal Emergency Management Agency (FEMA) hazard mitigation assistance programmes, including the Hazard Mitigation Grant Program (HMGP), the PreDisaster Mitigation Program (PDM), and the Flood Mitigation Assistance Program (FMA).
The rules and procedures for applying for and receiving funding from FEMA's Hazard Mitigation Assistance Program are too complex for smaller municipalities. One municipal official described the process as 'a great idea but too complex for us to access… it's a horrible process for any small town. It's so complicated. It's so cumbersome '. (Interviewee#7, 7/14/2014) A municipality must have a FEMA and Massachusetts approved Hazard Mitigation Plan (HMP) to be eligible to apply for a grant, yet most municipalities do not have the staff resources or technical resources to write a plan. Moreover, the plan approval process is subject to year-long delays. Even the larger municipalities that have greater capacity find the requirements extremely burdensome. A municipal official explained the problem as 'there's no one in town that has the true ability to do a hazard mitigation grant program application because we have no training, that's how hefty it is. And I went to the two-day training on the benefitcost analysis, and it's still not enough'. (Interviewee#6, 7/14/2014).
Even municipalities with approved HMPs found the HMGP to be of limited use because the benefit-cost criteria used in reviewing grant applications is biased against rural areas. The grant rules do not allow municipalities to include benefits from addressing chronic flood problems or reducing potential future flood impacts in the benefit-cost analysis and the cost-share requirement is often infeasible for rural municipalities. Moreover, because of their limited staff and expertise, smaller municipalities need assistance from contractors or consultants, the costs of which are often not covered by the grants.
Collaborative partnerships facilitate mitigation
While the constraints rural municipalities face to enacting flood mitigation are many, some of the municipalities in the study were able to boost local capacity and increase the support received from state and federal agencies by engaging in voluntary collaborations with private businesses, Regional Planning Agencies, or neighbouring municipalities.
On separate occasions, three smaller municipalities were able to work with local utilities and implement flood mitigation strategies the municipalities had been unsuccessful at achieving on their own (Interviewee#13, 8/21/2014; Interviewee#18, 9/16/2014; Interviewee#30, 10/15/2014) . The utilities provided technical assistance in assessing risks and in designing flood mitigation measures. For example, in one instance a beaver pond posed a safety hazard both to the municipality and to utility workers responsible for maintaining power lines. By working together, the municipality and the utility were able to obtain the environmental permits and the resources needed to reduce the size of the pond, and thereby the threat of the beaver dam collapsing and flooding the town.
Collaborations with Regional Planning Agencies were also instrumental in facilitating flood mitigation. Regional Planning Agencies are quasi-government organisations set up to assist municipalities with planning and community development. Regional Planning Agencies provide templates for and help with development of HMPs and by educating municipalities on the potential benefits and consequences of different types of flood mitigation. While all municipalities benefit from those collaborations, municipalities with greater capacities are also able to get help from Regional Planning Agencies in identifying and applying for grants to implementation flood mitigation. For example, when describing his municipality's flood mitigation efforts, one interviewee said 'We wouldn't be able to do it without the [Regional Planning Agency] having this grant to hire the engineer'. (Interviewee#5, 6/30/2014) Lastly, collaborations with neighbouring communities can enable municipalities to pool resources and to increase eligibility for state or federal funds. For example, one smaller municipality acquired a state grant for infrastructure upgrades after its neighbouring municipality contacted the state and demonstrated that the project would provide broader benefits to both communities (Interviewee#12, 8/14/ 2014). Three municipalities also participated in an informal network called 'Deerfield Creating Resilient Communities'. This network was developed by a select board member from a larger municipality to help municipalities in the region identify funding opportunities, leveraging resources to meet grant matching fund requirements, and otherwise improve communication and expertise (Interviewee#5, 6/30/2014; Interviewee#7, 7/14/2014; Interviewee#18, 9/16/2014).
Unfortunately, external collaborations are not a panacea. Smaller municipalities often lack the staff needed to build relationships or monitor activities of surrounding municipalities, have fewer private businesses within their jurisdictions, and do not have the technical capacity to fully utilise Regional Planning Agencies. Moreover, third parties, including the Regional Planning Agencies can lack training, are often themselves underfunded, or are less engaged with small municipalities. Lastly, municipality officials acknowledged that local culture, which can be characterised by a strong sense of autonomy and scepticism of the motives of external agencies, can impede the development of partnerships and collaborations.
Reactionary and piecemeal flood mitigation
As described above, rural municipalities in Western Massachusetts face substantial challenges related to implementing appropriate flood mitigation (Table 1) . The physical and institutional characteristics throughout the region, lead most municipalities to prefer structural flood mitigation, primarily the removal of debris and silt from the river channel and upgrades to undersized infrastructure. The ability of municipalities to implement such measures is hindered both by internal capacity constraints and by state and federal environmental regulations that increase the cost and complexity of implementing structural flood mitigation measures. While federal grant programmes exist to support municipal flood mitigation, rural municipalities often do not meet grant requirements and thus are largely excluded from this support. Third-party collaborations can sometimes reduce barriers to flood mitigation, although opportunities for such partnerships are limited.
Given these circumstances, municipal officials in the study exuded a defeatist attitude, acknowledging a nonideal reality where local-level flood mitigation either entails (1) reactionary actions that occur in the aftermath of a flood event, (2) incidental actions by which flood mitigation is tacked on as an ancillary benefit to other programmatic activities, and/or (3) furtive actions for which they do not seek to determine compliance with environmental regulations.
Rather than anticipatory mitigation, rural municipalities generally 'just go from crisis to crisis' (Interviewee#24, 10/8/2014) following a cycle of monitoring areas known to be vulnerable to flooding, taking small-scale repair actions, and waiting for large or more damaging flood events that would provide a window of opportunity to undertake mitigation efforts. Municipalities acknowledge this reactionary approach is undesirable as it leaves them vulnerable to flooding and fails to address the underlying drivers of flood risk, but claim to have few other choices.
This 'wait and see' approach is ascribed both to internal capacity constraints and to changes in regulation by and in support from the state and federal government immediately following flood events. During a state of emergency, environmental regulations are sometimes suspended for a short specified period of time. Officials from seven municipalities said their municipality takes advantage of the loosening of regulation, because the complexity and cost of implementing flood mitigation measures is lower during this time period. As explained by one, 'One of our mitigation strategies is during an emergency, we go like hell fixing things that you are not allowed to do in normal, whether it's tearing beaver dams out, armoring banks, whatever it is '. (Interviewee#13, 8/21/2014) A problem with this reactionary approach is that there is pressure to get the work done quickly, competition for contractors, and not enough time to ensure proper design. Municipalities also are more likely to engage in flood mitigation after a large flood event because federal funding is more readily available at this time. The FEMA Public Assistance Program (PA) funds repairs to damaged infrastructure and the U.S. Natural Resources Conservation Service's Emergency Watershed Protection Program (EWPP) funds debris removal, stream-bank stabilisation, and infrastructure protection. While beneficial, these grants do not help municipals recover from localised flooding for which there is no federal disaster declaration. Moreover, as the grants are designated for repairs, not for mitigating future impacts, the grants require infrastructure to be restored to its pre-disaster deign and make it difficult for municipalities to resize infrastructure to accommodate potentially larger future storm events.
2 Thus while the grants are useful, they also reinforce a reactionary approach to flood mitigation.
While reactionary mitigation is the primary approach of municipalities in the study area, when possible, municipalities fit anticipatory flood mitigation activities into basic capital improvement projects. To do so, municipalities incorporate structural flood mitigation measures into routine infrastructure maintenance, often funded through the Massachusetts Department of Transportation Highway Division Chapter 90 Program. Larger municipalities with planning and environmental expertise also implement anticipatory flood mitigation by participating in state sponsored environmental improvement projects. For example, one larger municipality obtained a Massachusetts Department of Environmental Protection grant to reduce sediment accumulation threatening a critical bridge via a large bio-engineering project (Interviewee#16, 9/2/2014). Another larger municipality acquired grants for rain gardens and tree boxes that address flooding by changing patterns of runoff and infiltration (Interviewee#19, 9/18/2014). Smaller municipalities said they do not have the planning expertise or development opportunities to engage in such efforts.
Lastly, municipalities undertake flood mitigation strategies without certifying compliance with state and federal regulations. One explained that when it is unclear what is acceptable or not, 'it's a lot easier to get forgiveness than it is to get permission. You've got to kind of do what you need to do at the time, and then if you stepped on any toes, apologize later '. (Interviewee#30, 10/15/2014) Yet, desperate to address a long-standing point of vulnerability in the community, one municipality 'just went cowboy and didn't pay attention to FEMA [or] MEMA'. (Interviewee#4, 6/27/2014) The state fined this municipality for large-scale violations of regulations, and others municipal officials described that municipality's experience as making them hesitant to take flood mitigation actions in the future.
Conclusions
Our research on rural municipalities in Western Massachusetts highlights the importance of the context through which local-level flood mitigation occurs. Endogenous characteristics of the municipalities as well as external interactions with other agencies and levels of government influence the flood mitigation options available to and the implementation capacities of municipalities in our study. Recognition of these contextual details is critical, as they help explain why municipalities may be engaging in less than optimal flood protection. These contextual details also serve to elucidate why and how rural municipalities may respond differently from urban municipalities to floods and to policies promoting flood mitigation.
Municipal officials in our study described how the physical characteristics of their municipality influence their choice of flood mitigation. Accumulation of debris and silt in river channels and undersized infrastructure that is unable to manage flows from large storm events are two of the driving causes of flood damages in the study area and lead to a preference for structural flood mitigation measures. This is a contrast to many urban areas, where population growth and the expansion of buildings and infrastructure are strong aggravators of flood risks and also increase the potential for flood mitigation through land-use planning (Dawson et al., 2011) . Other geographic features unique to many rural municipalities, including the abundance of undeveloped land, also reduce the potential usefulness of non-structural flood mitigation measures.
Institutional characteristics also influenced the choice of and the feasibility of implementing flood mitigation measures. Across the study area, municipalities described insufficient financial, technical, and human capacity to implement flood mitigation to the degree they desire. While the few larger municipalities in the study region are more similar to urban areas, in that they have planning departments, the majority of municipalities in the study region do not. For those municipalities, the institutional pathway for implementing non-structural mitigation measures is unclear or non-existent. Moreover, although all municipalities in the study have a roads foreman or public work officials that can engage in structural flood mitigation measures, municipalities without planning departments are less able to engage in or apply for grants for sustainable development or environmental projects that might serve as non-structural flood mitigation.
As low institutional capacity has been identified in studies beyond our own as a barrier to municipal engagement in flood mitigation (Brody et al., 2010) , more attention needs to be placed on how external entities increase or alleviate the capacity demands on municipalities. Federal and state regulatory requirements and grant programme participation requirements add to the complexity and cost of flood mitigation, increasing capacity demands on municipalities. While collaborating with neighbouring municipalities, businesses, and regional planning authorities can help overcome these barriers, smaller municipalities do not have sufficient institutional capacity to engage in the relationship building needed to collaborate with external entities. From a theoretical perspective, this points to the importance of conceptualising municipal capacity as encompassing the full range of internal and external factors that influence the ability to successfully implement flood protection, rather than as a stand-alone characteristic. From an applied perspective, this highlights the need to re-evaluate the design of state and federal flood mitigation policies to ensure they facilitate rather than impede action by all rural and urban municipalities, be they working in isolation or collaboratively.
The risks posed by flooding are substantial and are expected to rise. The manner in which these risks will be experienced and responded to will vary across communities. Our analysis sought to identify characteristics unique to rural municipalities in foothill and mountainous regions in the United States, yet found important nuances even within municipalities in our study area. Comparative research is needed to trace processes of flood mitigation across a wider scope of geographic and institutional environments in order to identify broader trends and patterns. As best stated by Emery and Hannah (2014: 4897) , 'in researching and developing policies for flooding, we need to develop a responsibility and sensitivity to the communities affected by hydrological processes, politics, economics and culture'. To ensure all communities are sufficiently protected from floods, we need to better conceptualise the different contexts and processes through which flood mitigation occurs and to use those insights to develop policies that address the diverse characteristics and needs of affected communities.
